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ABSTRACT : PROBLEM TO BE SOLVED: To improve heat transfer performance of transmission of a 
condensation and boiling heat and to perform high-precise and easy machining. 

SOLUTION: A heat transfer pipe 100 is formed in such a manner that a plurality of fins 2 
are spirally and continuously formed on an inner surface and a spiral groove 1 is fomned 
between the adjoining fins 2 and 2. Each fin 2 comprises an upper region 2U formed 
approximately in an uneven surface shape or a wave-form shape in the profile of cross 
section paralleling an inner surface 4 of the heat transfer pipe 100, and a lower region 2L 
formed approximately in a linear shape in the profile of cross section paralleling the inner 
surface 4 of the heat transfer pipe 100. Further, in the upper region 2U, a ratio of a 
curvature of radius Ri of the uneven surface shape in cross section paralleling the inner 
surface 4 of the heat transfer pipe 100 to a curvature of radius R2 in a protrusion shape in 
cross section orthogonal to the inner surface 4 is R-i=R2. 



CO 



COPYRIGHT: (C)1997,JPO 



KiSQQplD: <JP 409068396A_AJ_> 



(19) B2^s#iiFrt= (jp) 02) ^ IS i|# if ^ $g (A) (ummmm^j^m^^ 

#W¥9 - 68396 



(43)iilBB ¥^ 9 #(1997) 3^ 11 B 



(Bointci." mim^ ;t(*9sa#^ fi 

F 2 8 F 1/40 F 2 8 F 1/40 D 

F 2 5 B 39/00 F 2 5 B 39/00 Q 

F 2 8 F 1/36 F 2 8 F 1/36 A 



»*31®S:5 OL (^ 16 H) 



(2l)aiiBS^ 


!|tffi¥8- 157918 


(71)ffl®A 


000005108 










(22)mKB 


sptS 8 ^(1996) 6^198 










(72) mmm 


mm mst 


(3i)e%)ti^s 


!t#«¥7- 151638 






(32) Sit B 


W-7 (1995) 6^ 19H 






(33)«£jt$i£l 


IS B* (JP) 




























p^m mm. 






















(74) A 













(54) tfg^ro^S:] fSmS? 



[ mik T^R } es*^l= 1 0 0 {i . >- 2 

)f5-1^c^>-2.V4MiS?f-Jrt'-t±Sn^jS2Ut, gsi^l 0 

mm 2 L h itifiii $ ii-c v^h. tfz. ±^mM 2 u ^z 

^^r*IIB?fm{Cto(t-l,£iff^:f;i7)ft*^2R2(:^L-<: , R 




100 



INSDOCID: <JP 40906S396A_I_> 



#^^9- 6S3 9 6 



, ::<7)7 A >-cr>igjt^-^tsW.2(n^7Tt r^t. 

[fl^fl4 ] ^ 1 :«(cfcVT>T . Iui£lg 1 iOSCii-O . 
[00 0 1] 

mrnicm-fh,. 

[0002] 

[t€*i73Sffi] sa*. 7 ^ y^p^mizmttzy ^yHt 

[0003] ®^#^^6 3 - 6 1 S 9 6^£-fl5 
mz^mrthyA yz:mf&-tht b i>iz, ^c7)y ^ yM 

M.7:vwjmznix^m^t l. m-mm^mizh-yx 
ii±b ixmmm(r)mi^, WM.^&M^zh-^ri±±t 
i.xmi'imm(^m±t,zx o , #-<%ii(cB(t^f5s*^itig 

[0004] G>t#ra^6 2- 1 0209 3^i>fB 

cwil-aiWi, fe^oi^mlc4|«tca^-ri>7 ^ 
[000 5] 



mifcx oiz. y A yimmf^^^^^y ^ >^f**' 
'mk}5n^zM\^xm\-^j X 0 {,zm^^ti. y ^yty ^ 
yb<7y^<^m\^'kW.t Lxmi^^X 'Azm^^ivzv^?-, 

[0006]-:^, ±szmitm(^ii. ±E l^zX -3 

[0007] *:^B^i7)ga<){i. mi ■ mmBAimi^iiB. 
[ 0 008] 

ffiS.t^?hS^')"^5»^ >-fii/&^::^£'^n(c1SiSt<7;7 -f 

i£07 >f ycom^^-^tfm 1 coas^i; , ^<7)7 >'i7)tfi 
Ttr-^tflS 2 iO±P:5i->: r L , lulBm 1 , 

2c7)*i;^ii, HinS7 ^ yti<m^itifz^^-tix-ti^—1j<^M 

[0009] ST. ©-tt^^^^H^t^M^fflrf^iBfl-tl). ± 
{i, 7 7 >■•>: OSO«£0Ta;(4?STiS/c$fL?. 

m±Mmih±'')mmri,ib^n'^^j:yK t-tz. mm. 

7 A y<D±.U ^ 1 # ±(f - 1 X-MixW^ 7:i^±^^ 

BfitF(cJ; ^mX'^-TbWz^ixh^ b ^z^£h . S ^btc. 
r iOJ: -) (C7 ^ >'T^2r&t77^2^i:l. > . m^<OW)^x 

^mf. mmx-imc^ymf . m^x'im(^>mm^m.m 

[0010] ^fz. ±ii'^^i%Wmz-y \, X , 

mizi5\^x . m&Mz^hm^^hi^iummijmi^m^-^ 

a5i Off ^^x^>' *7'-i"J}l{47 -i- >1|i)®±gC*^''vTfC 
i:^^ tx-fSft^^^'Li.//- ±>t Lt'w i tc7 A yby -i 

^(ryumx'\t\'^mmt^zi. h gSffiH!i[^±SS«2: 
i 0 tilt -ri. - >: & ^ t u i . Ig^siig3t 1. ' 
X\t. Sr j^ii-L ^ ^M«Pl %«81=3S*-C' 7 ■< 
S T'^ I # ±{f TISixHm ^mi^^^XV^h-hK ^ 

^\^^X\m < T t . ^^n^<r>^Wl^'S^b%m.^r 



BNSDOCID: <JP 40906S396A_U> 



(3) 



#M^9 - 6 S 3 9 6 



[0011] zraz^ix . ^^^nxu. y < >±SPi7) 

> ;&'T'# l.iOT\ -fS^ttSg^ IB]±$-tt ^ r -i. . 

[0012] t.fz. m^:BM^\'i\i. y 4 y±mzm 

x-^xy ^ >Tm I # ±if J; (--f^ ffll- ^ i^T' , -fs 

[00 13] 

^crm^mizmw^^H l t ^ > i. . 

[0014] ^^BJcom 1 <:^mW.^)BMi:mi —mi 6 

izx *mm-t^. 

[0015] :^mm(^mmizxh y ^ v^^^^mcrym 

mwimmxhK). mut. y ^ yn^&^(^wmm& 
im-tm-^tstmmmmx'h ^ 
[00 16] m2m/miiziiv^x . fs^i oo^i, 
p^mtz^mcoy ^ y2i}mmmzmM.Lxm^^tL, ^ 
mti>y ^y2. 2 io^t;^iiS4^io« i $ ftt: i > 

'i7Kcmmm(?)y >f y<D^^:fTmc:>mu^W{hwm.hi>^-> 
ii«^m^^:^j:i-±^mm2V b , eS*^ 1 0 0i7)F^H4 

>'pfeJffii?X feSltl^l 0 OOI*)®4 .J:^^T4*a®r®^-i3 

(c*5 {t I. dim^ci^J ft^^g R 2 (z** L T . R 1 § R 2 h 
^j:^Xdizm^^tiX^^^. 

[0017] ±iemKi7)gSi1= 1 0 0 F^*: . 

( {fH C F C - 2 2 ) f> ^ V ^S^^^^^IS ( piJ 



itfH F C - 3 2.S.L'^H F C - 1 3 4 aVj 2aii-^?^ 

[ 0 0 1 s ] mz. :^m^crmmc7:)imiimt^^ . ♦ 

:^mmmi?:>tttmb LX , ^ ay.^ >'^i-7'SS?V 
xmsitc S V ^ <'r>i-L I. , UHikmilz i 1, 7 ^ >'f^ # f5S?V» 
(nmh-^A.mn^Um^) l 5 0<7)^«K(rBll$r|13(c 

ii3t:ij(.^i:. 5 oti. i*iffiWiiti07 
> 1 5 2fmMmzmmixmm.^n. mm-thy^ 

>- 1 5 2 , 15 2 t^Jg^iOii 15 1 ^m^^ tiX 
t . ^ L T ^ix^'il07 ^ > 1 5 2 (i, 1 0 0 

[0019] t.tz. g*i¥l 5 0c7)¥l^gii6-l OiTi 
m.mM^liO. 1-0. 3mm, at'-yf-tiO. 2- 

0. 6mm, h'^A.m-nm mcrii^tKtnm) *^o-2 

5S. «J^«{i:^?F^, 7 >'7fe4^:^JK{i3 0-4 OE-h 
[002 0] CCT\ -liOJ: e»^-7 >-tt^isgVl=l 5 

oi^^#-?^.«gjji.v-»{±ig(y±t^iM-^^^i^*'mfc. mm 
mm^,i^mi:n'j i^^<^ym}iz-y^^xmTim-t 
^mmi 5 on^'<^m^±9MzMm.x'^d-i. m.s.f/ 

/h$ V.eHTii:ll4i-S^-rai(cMV »^gl 5 3*'l=i7)S^ 



til). ::i7)J; '>tcmw&<^iWMij^hh^'m^t>zhi>'W& 
oilixft-^tzoV 'T^i-l.. II 5 {4, ia4co«ilSi®ll 

[ 0 0 2 1 ] 116{±, ^^5fe^O<b■^i:^«'^^#^E#!l¥i7J«^0 
^\,zfzt^m(^m.=rr^-t . mn<^nM.^m\.i. 
@R3«7)Rmtt<7^7 ^ >5fei^a5i:tf-ri.«^^SR4iO 
RMi: L TjfiMT'#^<. Cix{4. ^ffl=5r«F*=I-<:iiSH?i 

r , II 7 -5 7 -f y^UJ^fj^h y ^ ymmb 

mi^rmi)' 1 5m. {n/l 2 ) -7:^£^.^,B^X'<^WM.b 

^m-fh b. h 2{4^ 1 x-m-^ixh. ♦ 

[0022] 

mi ] ♦ 



. p 6 p 

>^=r, --f-tan — h— ^ 

2 2 2 „ e 



fit e^ 

U2 2; 



[00 23] <I.li:\ 6>(47 >f >-Jl:ft. P 1 {i7 ^ 
••/^, h 1{47 -f ✓S$T-J>-g><, j?IJ^{4\ «=S7mm. 
6 0^, 7-r>i%$hl=0. 2mm, 7^>-Tl:ft4 0 
S » R 3 = 0 . 0 4 m m(7;)i-i-^ , ^^JSMJS^Oig S h 2 {4 
*-)0. 0 5 Qmmt^-I.. l=@7mm, 5 7^, 7 -f >' 
ia^h 1 = 0. 2 5mm, 7 ^ >-Ti:ii 1 5.8, R 3 = 
0. 0 3 5mmOli^, h2{4T-70. 0 6 7mm>:^ 



i.. Lfzi)^-jx. mmttm^mmii. y^y^tm^i^y 

[ 0 0 2 4 ] .2^7)7 ^ > 5feiffigC^.J|!2t2{4^H^t;jS«, 
§fL^ i '3 C7 >-Tl^c7-jyi|]lr^oESi*s-r<50)llSliOm 



iNSEXXIlD: <JP 409068396A_I_> 



y < > ]I^i^«E.ti.^fc J; ->X 7 ^ >-^i7.);^t2i^ra$ 

Sl^lj^') 3 iXTE ftr/^StSt' S) -i) CI t j!?"^^ ^> i^•C V > ^ . 1*1 

[ 0 0 2 5] >T , 7 < fS?!^^ 150 

-CUTTO^-S.. ♦i-r^^SiSiiE-^^^J^Kt LT, HFC 
3 2 Jlf-'H F C - 1 3 4 a iT-j 2 mm.-^'^Wtm^^ 
-?;7.)ms!^^;[l*rIlS(c^-r, filWJi. HFC- 
3 2 5")^ /I j8S$r > 0 , liifW tctiiaJSar i: T ^ . H 

[U026] V^t.m7M, HFC-3 2i^^;l.-i6JK*^"C 

v-^?X7a.><^^^Si^■r , ?SST 2c7j4fc^.C 2 ±X'< h > . 
M.'^.iSi-iCfiJjiL. ^mtfiiikth. ^LT, $^^(Cig.g 
7yT^7:,>'.T. aST3Srjfir, aKT4(7)^>tp.C4(-:S 

-.-:ff«i//^7t--&,. J; ^^±tj^ig^^4r«-C' 
-i-'-t - ±.stc^jmx"&m.tin 3<r)t^^ h f c 

- 3 2f£J§{iC {•t^j:hK,i^MC 3 ) (C{i4-A.-f. H F 

< • - 3 2iSfg/^J>B (•r't*)*>4ft^.B 3 ) x'hhmmm.h 

I! FC - 3 ■imMti'^li {-t^sh-ioWD 3 ) X'hl^mM, 
c (.i;rr>il-g. ... .1 tdt. H F C - 3 2 F C - 1 3 4 
aCJt'<LT«iiL C< < . «Slffii7)^g<ij3:{iH F C - 3 2 
#j£7>'f& < H F C - 1 3 4 a <7)ilE*'a < 4" 0 - I? 0 ^ 
S iifzW.%>.t H F C - 3 2 (TmMt)'^ < H F C - 1 3 4 

[ 0 0 2 S ] Zcr)Xo ^r^^#lt)^i^^. ^?Rlf-®5£ff 
lc{± , ^.mii'7)H F C - 3 2 cr>3MifM ^ 'lait ( 

% . iSK«^r.i 1 1 » ) , m.wmc7) h f c - 3 2 ^^j^i 

[00 29] <rcr) J: -} \zVxmSM^r-mifi^X. l>W^T 

m9isixm\ otcioi^BB-t^.. [i9{±, fESft«=i 50 

i7)7ic^«5Sfr®!lT $) D , H 1 0 (±a 9 43 X - XftM(= i 
I) SP^j-ffiBrraHT J) . H 9 JtVll l 0 life i . «M 



hfL<!m1^^MW^/^^'^.i^y^<^:)m\ 160 a, 7^>-l5 
2 , mf-p >' 1 5 2 . 1 5 2 Pb1;7)!^SS^^O« 1 5 1 

m<^) 0 -hkmrn^m L.^--rv >h f c - 1 3 4 a//R^ 

1 5 0 L T^SfttC^- OMU 16 3 rffM 

■t ... ^^75-:^ . im&'^mm t < ^ > h f c - 3 2 a^. 

SSMl 6 3c7)±t;7 >1 52irffi-:. 
TitSJtl^e 1 6 2 imm-h . 

[003 0] zcom.&mrrm 1 6 2 a . 31^ lt t ^ 

.h *^''o»ax:^ra(cj^^(cJ!:< 0 . H F C - l 3 4 a// 

^co.ri:*llll llciDfj^Hj-^S. 
[ 0 0 3 1 ] nil {5. 1 5 0 tzitrL , 

L./^i)iOT-?)-l.<. Clw-C-. ^~^m±LXi3.. HCFC 
-2 2^fflW>, SZ-^f^^ig-^^^^gt LT(4, HFC- 
32, HFC-125. HFC- 1 34a*r:S-<?3 0, 
10, 6 0 w t Ltz h iOSr.fflt > , ItWCJiW 

[ 0 0 3 2 ] HI 1 i3t3l.^T , ftiaa//m-J^/SC(:i3(t 

[0033] \:j±<^)X . m^m»m.-^<m 

« 1 5 0 iziti-r^^m^mmcoy ^ y^i^t es!vi= i o 

-HI 5tJ;Dl^B^-r^. 

[0034] ( 1 ) ±^fii|!s2 UCt>(t-i.^^SftlE»l«] 
:i^mm^:>mm.c^)ixBm 1 0 0 izm t htit- y 0 2 <yy^ 

^Ti.m(r)fmmTm\ 21:, ^^miAmza^^hmh 

rS-riai 24'XllI-XIIlififSffffill2r(ll 3ic^-r» H 
1 2S.L'''[l 1 SiCfcV^T, 2^^Sfei7)?B^i7J7 >-nt & 

OOX'ii. 7 >f > 2±gP(;iS{t'ofL7^^Bii®})Sf^1^ 
<7:)±SCMlil 2 U A'GflgC 2 Ub ■ flgH 2 U a*rff^fjg-r ^ Z t 
tzj: 0 . 7 -f >- 23tSS^XsS!i(cS 1 
3*:£igi52Ua(Ci-:>-C§^tl^< L . ti-'r>^<rM'^m. 

mmm \ 3tm^^hm§.h'm±.^^'^zhifx%h(n 
x\ &m±^im±^'^ti>ztti^xt ttz, ^mm 
m.^i%m<^i*^ . HI 3 iz^s^ix iX'>iz^ ±m%m 2 

UiOdi^2 UaA^f.^t l>M^l^i&l 6(Ci-:.-r^af?i[*- 

m^i . mmm^rmi e 2 (!i9s.t'^iii o^m) ^tm 



<JP 409068396A I > 



(5) 



[0035] vt^(^)y < :^%^mTcrmwmn>zi: hm 

mmti - A P = c; .. R 2 X-m. $ ix h i '.i IC ft 

ti, tt^^SA^'R 2i7)gP5ft-flP.tT R 1 i^)^:5i-?L#tt-r 

i> A p = / R 2 + c7 R 1 x:mmm->im^'&^ 

ft, ^(7)y-s^. i!ia;TiJS2Uai?:)ft^4^@Rl<50S&m*J 

IH]ia?S?(^i7)ft^#f2R 1 ) ^ (£liB^i^-)ft*^lR2 ) 
tt£h i 'J (c«^$fL-r i.^.l> . ft^^5R 1 ti^i^% v^t 

fz. fl^^^flR 1 7}H--^-tWlt-^^<')y < >'ic^(ci« 

^-y)%^tmixi> ztt^^. vt-^x. mmmti7}^m< 

^fSR 1 OESb ( 2 R 1 = b , 7 -f yii^-^m^^ LX 

ixlZi: 0 . [H]^2 \}UziiV^XW^,t^^y <f >'3fe1^*^'^T 
mhixh(Oi?)5±-t^ Z t-^^X'^ h .. 

fte^tcii 1 1 5 (cj; ofMB^-t«> . -t-mikmm 

izX^y ^ 1 0 0 .h , ±3* t^cf^iO 7 ^ 

>#§S»i«i 5 oomWci^L, 'm—i^. (HC 

F c - 2 2 ) ^dii L^^«^. m/fmmwi-^im ( h f 

C-32, HFC-125. HFC- 1 3 4 a$r#-<? 3 
0. 10, 6 Owt^-roift-^LYjiibfiO) Sr^L/c*& 

[ 0 0 3 7 ] m 4 . fi^cb 1 *i"--cS*<7;g^ 

1 5 0iz^-^m^m.Lfzm^. ft^b 2//-«!3ftc7)gi}i 
« 1 5 0 C-^^*^?I-^?^^*aL/ttf ^Tfj D . t /ift 

1 v^z^mmmm.io^m's 1 0 0 izM^—^m^^-iKi- 
fzi^^. ftiTc a 2 :b^^mmmm<7)&^M 1 0 0 (.-^^^ 
m-i^-^im^mifzm^Th 0 . miatiti^^a* t 
x^^ifzi,^x'h^. 

[ 0 0 3 s ] la 1 4 (i^sii-i. J: ^^mmcommc^) 
mM-^x't. i^^mm.-^<%ucDm'^x-i>, st^^^^m 

a 2 t ftJI b 1 > *fj:bte&'53fiti L T V > ^ ^ J; *^ , ^js^ 
S£i7:)ff^ls.i7)f5S!Vl= 1 OOtzimmWf^<^M.^m^-^tzm-'^ 
{i, fa!*iOgS!il= 1 5 0lc^— J^^SrS[L7t:%^tz3fiv > 

mmBumm^n h^t tfixt hzt -h-ht-^ . 
[0039] tfz. :^-mmmm.^zxh 7 ^ g» 



« 1 0 0 h , ±3iBL7t:-«!5ftc7)7 ^ >-ft#ei»il=l 5 0^7) 
^^-L^'ntC** t , ( H C F C - 2 2 ) r M L 

j^-^. -Bcmm^m/^'<m (hfc.-32, hfc-i 

2 5, HFC- 1 34 aS:#-^3 0. 10, 6 0wt% 

nmmm.^z-^-thm^'&.^mi 5\>z]mLx^-.-t. m 

5 iZiiV^X , ftlSb 3 *^'«^*<7)fES4iig 15 0 {Z'm—¥m. 

^mi^tzm^, ^t&h AM^am^i 50{,z^mm 

Jgfi|^7)fs»¥l 0 0iC#-?iJii^cliL/:>%^, ftila4 

//3|3:^M£75?^®^)f5Sft« 1 0 0 {zimm^h-^'<^m^x^i\^ 
fz^xh 0 - tfifin \m&M^ ^ h o -c ^ Lf^ i i7)-c' 

[ 0 0 4 0 ] HI 5 ^c^$ix^ xoi^z^ ^mnc^Mmco 

BS^mi 0 0{±, ^*c7)feS!il= 1 BOiC^L T, m— ?^ 

.StfOKHT'^l^e3t**'ra±T I, >! .h t^ht'h , 
[0041 ] ( 2 ) ±a5fiiJS2 Ul;i3(t-i>M^^f53*fB] 

*^iO?^ffiiOfE»«= 1 0 0c0M^«r(s«^(::fcft-l)P 
»*r^-^. 7 >- 2 c7)l^aiiSfi^7)?41Sll2rll 16a ic^ 
-r. 2t:^*SO^Stf07 yft^B.wmio 0T-{±. 7 
>' 2 <50±a5«)S 2UO[a^2Ubt-J:|> %fffll5S« Sr f ij 
fflLT. ^^^?iSl 7^7^ >-25feiS(crB]A^-9-C§l3=± 
(f . ■f5»^l*imi7)iii-L®m«rii:^§it^ Z t ffiX'%-h<^> 

[0042] mzmiHrn^i^i^-^ii. m^mMx-^Mim 
Kcimmt t nzmB.^rmi}^^-:>comf!m^umizAm 
t^j:^. m^mc^M^^ii. i^mizm^mmx-mhtLfz 

mmcom^ ^mmz:mM ^^^rnmiz-^^ ^xaTm^n-t 

!>, m 6 h(,z^i-X 0 ^zWMcns.-^i}i%^<;:)]£fyX D 

n^^^^iz\imm\^^ix. mzmm(^Ktit^%m(7^s. 
-hi. ^ i>ffiv>>:v52r©?i-ri,c7)T', mx'mMxfzmmt 

^v^tzmM(^M^fm^<(^WiM.nffyKMimjnMmi 
i^zin.v^>^ ?^X Xvk iEf*i7j7 -f >T'{i:7 y^\,zi'^ 
n Xmzmifi^ \^fz .h L T L , ^ ^ T'i7)E±i{i A P = 
c R 2 J^ittftSSfi:^ iO^mtc J: T^fflEi: i D i>lS 

'J <. ^;!'>T , 113 1 a<7)j; 5 tliSix^c^i^fclsV^/wfiJsij 

com^rmiy^ y^i^f}^>o-M<7ymnz^^l , MM^T) 

mt^xh. ^mmm<^xoi>z, y ^yi.mz^mm^R 

I {y 4 yti^^mm^ LXv^h ij<^x-$yix{imil(7:>^ 
S b ^'; 1 ... •' 2 .) iODflgCliJS 2 U b if^-f ht. ^ZX' 
o?SMrtE:ti > MffiE* i: A P = / R 2 - c7 / 
R 1 Li)^^j: K1= R 2 <73:^-^tC{i . 4> -h ^ t (7)7 
i-'affiJ^ci^Jfi^^gR 2 i:«S?I;bi0^m*it7*>?iL.-& 

I, >A p = 0 >:>5r 0 . m:m.t>fLtz<m^t^y-fzmmm. 

^^mm 3 1b C^-t i '5 {C7 ^ Ti'J3it-^ 



JNSDCX;!D: <JP 40906B396A_L> 



(6) 



, , ^ >-^'^ jg ifzy ^ y±m\m'WM 2 u b c^mmz- 

$ < , IP R. 1 < R 2 h ^' ^ . r ? I * iit^^^*^"® 

ixLto ty^'j'm^'^^h^. ■tft':>xmm-t^t , * 

>7tSi7;a$ifigR 1 <7)ilY^ b ( 2 R 1 = b , 7 >'*i 

»i'MSL.v\ ztiiz^o. y ^ y^mziii-^x^c^m^ 

[004 3] (3 ) T^«J^2H-i|,f^.ffl, ♦ 

— I112{CM0, ZZtz^iUX. ^mkcr)mm<^B. 

1 0 0;7)7 ^ >'2i7)Tai^tt{2 Li7)JiffiT®ff^^{iB& 
a-Cid 7 ^ >' 2 T^«JS 2 L (i:MT'iS7^> $ilT Lt.'jC^) 

X'\m-Mm%±\.z i ^i, f5s*tt«gi*] Ji5&m(c{3 > /^cm\% 
tc<. ttzmmk&mx'ity ^ y2T^>mm2i.(7)i%m 
ofiJi, EEMi^^m^mzj: -^xi-x'tzmx-mz^tL^ 
^^x\ mm t mmiziimimiSi±^mziitA.t'mW:ti'^ 

m2 Lij^mmmT^^^^z t (zxi>^mc^MTi±± 

^ritz^iiK m<^)Tmm2i.izwat^^i±.^^ 
b. imc^M^rt^zTimi . mmmtzammmiTy'i^iT 
^mf\ m-Mmzi,i^-m^''-^<7y^c^^^^mf^ z t c 

[0044]-:^. t\nL<7mt^h^h t . t^wm 2 l 
<?iimmWfm^^m%^.x'h ^m^hm^Mv^^imMm 
mtts:':'Xv^t£v^zti^x , y ^ >'2/^i5'.^^)DI*:^T^p 
t § I- , 7 -f >- 2 ±^ios$ >±aiTii^ 2 ij co^ *r 
jDx-riitf.ji.'9i.c7,)T-, 7 1 y 2(7)±^mMm,''T^m 

[0045] L/>*''.T . a± ( 1 ) - ( 3 ) T-MBHL 

fzXoiz^ :^mmmm.<^:>y ^ y^^^B^ 1 0 0 i 

mi-t ^ z y tn- ^h.tc^ mmmii'wiznv^x m.^, 
c^mvmMt'^y < yiRUtf^hy ^ >'®*w*-73 Qi%<^ym 
■^X'h-ytzzti}'^. y ^ y±^mmi. y^y2(n-m 

[0046] ±iem 1 (nmm.<rmmxzii\^x\i. 7 ^ >• 



tit-'. iii'^c<7)*S-^i!S)mi7)^!;a*#-&.. ±ie 
1 i7>mmcr)mm\,zii\\x\i. y < y 21MW&2 

\mi(^mfAmihmf.h h \ -^^mmixih tztK ztt 
t^Pii'cii-r, B&H^?B^:(^^. jfcisie^, h^^^^i^y 
^'At-iinQffiJttT'$> o -r 4. i < . zix i*c£7j±*-& t> IrI«^ 

SSm^tt^., $^>(C. ±l£|gl£0^]tSi7)JB.^.t2i5V^T 
{i, 1 0 0 f^®(=7 ^ >-2 A5!lSM4^(Cjgfi5t§ilT 

[ 0 0 4 7 ] ztitx-m^n Lfzm 1 (i^-f HSfii?) 
m«i:-s>i)es'i«i 0 0(r)mMi5mz-y^.-^xmmzmm 

•fh,, ^%^c^)mWXzii\,yXii. v^h^l,mM^-H^X' 

s^t$i-ti.o aPo. sm^.cr>mmizmi£oy°ux 
ix/c7 ^ y-am2i^±mz±M(7)j: '.>^j:m.mmamvii 

S 2 i^J7- XtZ J: T ±gCffljS 2 U * m^-f ^, ZCO^ 

y ^ y-S:^ 2(7^Tmii^<7)ttmLXTmmM2L 1 1 

[0 04 8] m2cr)y°v xtwHT—^coy ^ ymM2i: 
Miz t-yX im-t^ . z (nm 2 pm. y ^ > 

li. . «t:^T < <5 ymfrn^-ox mmizKc *:) z nx-mcr,^ 
t y^ir ixKnmc')7 >'±gp^ffjs^i. c > x-m^ 

^m^«rffM-t^ ie-t^^SroTi-i-l.. <liXi':><7)S*:7 ^ 
>-c7)S^{w3cS{ca^ i Xmi^X 0 L.T.« 2 cnyux 

com^imi. ±W't-^WKi'^ztx\ y^ymmif}- 
h^x . ^E±m<mxi 7 >f >-±ti!^:&fio(.-if Ltfi-r i -3 

Ci-ac J: 9 , HI izw.^ixh X'j^y ^ y(7)±miz 

m.nyjmcr>-i&r}'m&$ix^<. ±xcr>y ^ >-tcis ma) 
mM^ixtzBm^^^c^mmiofiimi^imtmz x otg 

[0049] :^mMcom2^m^c^)mm.'z:m i ? a a^;' 
1 7 b r ffl (, iJiB^-t !> . ±ie L 1 j)my&<^mm 
7 >'(zftjpL3^7 ^ y^Mc^marnkxiimm 

^fj}\ y ^ yWiSiwizim'M.f^^''iji^)X'h-ytzvK zc) 

^.ti^tmmiz. 7 ^ ymmm-^\^izwam^.ximm 
m^.imaLx i:,iiiBMmfm±^h . mun, im, 
«2 0 0 <7M^X'h D , 7 ^ >- 2 0 2ifi^#4iS[a-<:-S)i) 
( m 1 <r>%m(r>mm(^m 1 2 ffi ^' ) . 7 -r > 2 0 2 i7)_h 

gCpIftis 2 0 2 U ti . fE?!i«= 200 CT-Jrt® 204 tc^tr^' 
i^l*frmiO?f^^^;5iB&E*l^t:*gr-r7 >-aW2 l 2(c*^L 
J: L.3i^^)-i. ^ HitT] Oii.^^ 2 18 Sr7J'L'5. 
blcioTfM^nTv*-?,. ip*>. z<r>i^-^(r)B.^ 

2oo<7^mm.-nm\t. v^h^^mmm-^^x-moix, t 

-riil&1S«Og|5«(C7 ^ >'e«2 1 2*i:iSLTfML , 
^^J7 ^ >-a«2 1 2c7:)j:.gi!t-_hjiL^^j; :)^::n. x(: 
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J: l>J¥ Wh?^h^^ v^\±m 05i;^JnXT-±^^JS 2 0 2 U 

^ L T t^pI^ 2 0 2 l ^ ^ „ ommtm<:'m^ 

li^W^^^-"^ I T ni=«c7.)f5*^l= 2 0 0 .h -t S . ^ 
[00 5 1 ] 4/;. Ill 7a{±, ±f|5^1S2 0 2U£0{i 

ffl 4 t'S ^ js o T I •> ^ -f *7iM3t{im 1 (7>mmc)mm. 

tiBHT'S) h . Z c7).iF2:^ Lt^ <Dr}m 1 7 b T-$> 
0 , T uy. X-.'Xm D tL^ i?Jrh fSfX'h hcriT. 
i\:Mmmmiz^^-simX:h^. ♦'Sris, ±McoXo^j:m 

^1 ooi,zhmp^x'^^zyitW'jt.X'h^j:^K 

[00 52] *?6BHOll3£O^MiO?gH*^Ill SlzX ») 
[ 0 0 5 3 ] Hi S ttJV >i: . :*:^Sfei7)ff^.^.;0^'|| l co^ 

m^^iE.nB^^ tti-^xv^hztt. y ^ y302<7)m 

ra^OSIES 0 2 a//, gS^3 0 0 3 0 4 it:^ 

<^m^<^)BB. t mimmx'h ^ .. ^mm^mmi'Z ^-^x 
[00 54] ttzztLiztut. mm^.iT:m<7^m.izii. m 

tC^mizMl-W^S 0 2 aiT'jjitf^^&i^ > 3 0 2^mt)' 
{S\ y AySO 2 5tS(cffM$i-L«>?SMi7)#fai*-f£ittt- 

mxMcr>^^z\t. m'cn^^znLm%<7iWiwy -f > 3 

0 2 tgTt*^ ^3feSB^N-fB]** e» i ') ^-:^[*] ( HS^ L:^r[6] ) 
<m.^xU.-^^i. %W.^m^zm<^AM-^^zi: OjlfLBW 

[00 55] 3t:^H^i7)^4<7)^liS5Dff^SISr[l 1 912 i 0 

i^Bfl-r-i.. **sfeiojgFj{i, y ^ ymnum^^^i^. 
m^xh^ . y ^yAQ 2^^&m(^mwm^:m \ 9\,z 



ss*7)ff^HSs7)i2 1 7 , m3<^m.t^(^Bmcom 1 sizin^m 

m-t^mx$)^o m 9t-i>t^T. *»fi£0?g?J.j!)^m 1 
i7>^iO?gHli:S^r-5..^.(i, 7 > 4 0 2±ai5PM4 0 
2 Uc7)[aflff^A»'S,K<75S=&:'l.?a^'7)*3]'') 525^^4 1 8 
T/4 1 S bCi 3i5:7CB^^5tji§geJS^^i^-7Tl >^ 
ZtX'h^. 

[00 56] ZC7^)XolZ. m^<r)^ L*^tft*^i7Vjs 

[0057] ^w^com 5 <r>mm<^mm^m 2 o i o 

mmx'h^ . y^yso 2^^iEm<r>gmm^m2 0 iz 
^■f. 112 o{±. mi!7)Mmi^Bm(^mi 2. m2(r)m 
m<^iBU(^m 17,^3 (Dmm<7)mmi7^m is.m4cr> 

[ 0 0 5 8 ] 11 2 0 1 c >T , -^m^c^yBMifi^ 1 
ii£c7)?EJ?J>:S^|,,ir{i. >f >- 5 0 2±mmM5 0 2 U 

comamBij'^yyy-i^'^'f^^ y^'-ox^-^hztxhi>,, 

T'., 7 ^ y^mzco^m^ ^un-r^ z t f/x^ i . -e 
c^Yik. ziTynm^.mniTym.miTjsim^'km^^ L-rR«fr: 

y^(^m£!it:m^cr)f^i,zm^ix^^i>cox\ mm^ 

iiiafyhw.i. 'm\(nmiymmm.y.m%nm.xhh. 

[0059] *.^BJ<7)^6 H 2 1 (cj; 0 

^^^O^iS^OBSlT'^ji.. 3t^^S|i7)?f?.^<7MES?Vl=6 0 0 

c^j$KBiTaii&ii2 1 m^m2 2 112 1 tci?^ > 
T , 7 >• 6 0 2 1 - 5 ammcommc^m 

;'c&vi2<?:;^(cJ: 0*BT*ixTV>^, 

;6^'?h"-y-?-t>^#t>2<J:}S{±. <iaBB#t(i:«as?S 

[0060] za)h'±A.nif^^ < . ^-':>h'-y^t:k^ 

c-)x\ mm(^mziim±^-fy^^^cr,m<^y^LT7:m^iz l , 
mtmp^xh^xBi^.itm^HS,r^t c?)^m <z t fjn- 

■th. ^rfc, ^02iir,«{i:}lS:1t-ro-l.«:^]:^[*Ii7JiriiXa: 
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V^-.>X. 13 2 = 9 0" ±20' tm^LVK t.fl. ZCO 
2 <!rMii . h^/^nBl o> 1 iTMiJ^-Wi^h ^(c 2 0 ^ 
gKiattT$>il{f +5i-^-i7.)T', P 2 £ ( TT d i /t. a n 
/3 1 .) /2 0 h^'-g. J: 'WciSWUfi^ V, C:>IT-d i 

flt-fc ^ . PJ .1 d i = 6 . 5mm S0*S^ , p 2 
-&2. S m m .h ... 1 ilI.::J.± 2 '■d^M(r> t' •■/ ^ r 'J ^ $ < 

[ 0 0 6 1 ] ^/c, ^^2^^.?i{i±(:iz!<'<7t:i ^ ^zWdf 

Wtt.X'2d:mmihtiXv^h%-k7:^^Lfzifi. 2'dm 
a 7 < > iS$ h 1 <7yJ,^t£< 5 0 %y.±<7.)^§*>"j£^ 

[0062 ].*^B8c75^7<7)^5S<7)m®*:ll23l2 i D. 

i!<«=<:^^£7)?gsi.TS)-&. ^mM<^mmcr>immi o o 

, 7 -f >'7 0 2Sia;i£^£7)|ijt2:«-ri!l® 
llarE2 3(C^-r, ia2 3t-fcV»T. g^TOOfi:, 
i^fj^'W^mzMMr^h V >i:)»9) S i' X A- r >' K f - A - 7' 

>-7 0 2*i'j yymz^.Lxm^^fixv^:^, ^tt^- 

ix(r>y ^ >1 0 2\i. mii^mM<^Bm(Oy ^ >'2tm 
mM7 0 2U.h, ^^'Sl 0 Oco^rmi 04 iiT^r^lf 

mwc^m^Mm.m^.i^x-tT^m.m7 o 2 L .t a-^h 

^§^1TI'I>. Ji^fSJ^TO 2U(Ci>i,>-C, 7<f 

y^^co. i^'S 7 0 0 COJ^K® 7 0 4 h ^ItBrffilC 

® cij ft ^ >: iRim« ( » 1 (T^mmmi 

[0063] ^mM.mm<^ y ^ fsi?vi=7 0 0 12 

1 0 0--60 0>|5l:HI, {Ef^W7 0 0tf0^'hffi7 0 4 >^ 
pWi!j7 0 2Ut i '.>T#SS ■ ^,m*ft^£»'t±fg^^^6]±i-|> 

^ t , r J: ^ 7 0 4 > ^'^^jiimmc^mn 
mmm.^.it>:^Tmmm7 0 2 nci '^x±.umM7 

0 2 U£7)fiSiittfg(tiJte<£TS-ti:-i> ^ i; *^'^-< , 7 > 
7 0 2^ftt LXMmm^r>^^t£t\ilLt^m.t^£h . 
[ 0 0 6 4 } ^*iD , ±iEM7 iO»£!5D®®.tcii>v >T{i, 

7 ^ >- 7 0 2 //^ 1 comM(^wm<^y > 2 tmum^ 

[0065] *^BjtomSc7)^M'7)l*HI.*ra 2 4 0 

siBj-ri.. ^mmcomma. ay\i'^-^i%mzi^m^ 
ix ^mmB.^(^mmmm.x-Si ^ ^mmmm^^m 
^^xhh. mm^Bms o o izm^t htttzy ^>so2 



COSS^3ff#cO,fttIIl2rl2I2 4 iZ^-t. [12 4 iZi5\,-^X . 

mmimms oou. ^m^:(7)mm^iMs o 1 1 , zct^ 
mm^tts 0 2i,ziLm.^rLfzwm.i^y >'S o 2 

m^^ixl . ^ix^ix(7)y ^ >-8 0 2i±, Hi 2t^L 
/::7 ^ >- 2 tmammm^ LXi= D . S^SCWS 0 1 t 

^mms 0 2ut. mm.^^8 o 1 1 ^'ff^mmm<D^ 
$mmm.m^:^^j:-tTummso 2 l t*-^m^^ixx 
^-^h. ^tz. ±^m.m8 0 2u^zio^^x. 7^>« 

mi^^soi t^n^j:mmm('Z:^if^wam$co 
^rn^ti^. mm^soi tmntcmmmiziiifha 

7.:H) ttc-^xv^h. ^ts.' zcr>t§^c7)y -{ yso2 
i±, m 1 cDmtic7)mmc7)y < > 2 .ts^ 0 , i^jss^t^t 

[0066] *^SiiO?g®iOfSMf^®S 0 0 (Cist >-r 
. H 1 7 0^<7;JgSSi7)7 >n% 10 0 

-7 0 0 i: |5l«, ^gp^JS 0 1 }:.m^tsMMm<rmm 

imwm'ktii-^k.wm^s. 0 2 utcj: oT<iat • 

1 >:TtT^filSfrrac7)J^4^>e>^'B&iSia«*^-fTgCM««S0 

2 Ltz J: -:. TJiSP^liS 0 2 Uc7)^ES!H4«gf5]±$SSariS 
T$^i:-i.i ■h//^-< . 7 -f >-S 0 2^#> LT^E*^ 

[ 0 0 6 7 ] ^cfe. ±IS»SiO|IMc7)?E5.W3fct >T(i, 
7 -f >'8 0 2/&i"lll 2C07 >f y2tm^Am}^f.i LTl > 

— » 6 <r)mmcommcD y^yt mncrimvi ti.xi,x 

[0068] :^wncom9<7:>mmmm?:m2 5Rv^m 

mc^imrs 1 0 0 zmtfzmmm(^mm<^mmxh 
h.'mi (^mmcmmt nm'<r>mmz{in-(7^n^^n 
•t. :^mmmmizx ^^3c.mi9o oio^EB&^jt** 
-t^^mm & E 2 5 (z^-t . H 2 5 (ccfe v^T , m:x.m. 

119 0 0(±, 70X7 >f >'^A-7mf?i^Jt5ff>:lif{fix 
^ D - ^it^0^^T{cK*^i^;^-^^T7 ^ >'9 0 6 

m 1 c7)^M^.)?f^^i;ct sfeift* 1 0 0 ^mm^?.-^ 

ixxv^^.. ¥ff7 >r >'9 0 6c7)Sffi(-{4. SmPJjK^fsii 

[0069] gfSV* 1 0 Oti. 1#(ci¥^fflffi3t*ll^L 
V - ^ 1 {7)mt&^)1BmiZii ^ 'T IMBJ Lfc J: 5 , 1^® 

b , I*)® t ^rr^j:mmm<^mmm&mm *r ^-i-TScii 

[0070] ±i5<tlS.i3i5i,^T , ^mM.9 0 5*', g.^ 
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1=1 0 ocr)'mtm:nKcyD\^fj^^m..?^irmwLcr)^ny 
^ >-9 0 ecnm^^iti. <%mj^V[^ijw.tLiii^ i o 

[007 1 ] ^mn^wm.^)^j<.t^9 o o izxna. 
m 1 c^mm^Mm^) y ^ ya & i^^Bv i o o coi^mMii 

zi^mimmizit. ^mnrnximm. }%i^mmmm& 

[007 2] y ^ yii^ 1 0 0 * mifc^i&co 
mmiz X mG.m^ 9 o o > , Bua> ttzvt^i^ y < yn 
§e,^«i 3 0 (ii3#HS) ^^ii.^^^3<^io^ix-e- 

iuci^ L . m-<%m (HCFC-22) Srm L7t:%^, 

Rtf''^mmm.^i%m.'2:m. Lfzi%^(r,mmmimm Lfz 

^ II 2 .6 (iJtlK L T . 
[ 0 0 7 3 ] 112 6 (Z*3W>T , ftlfcb 5 
^ilzM.-im^r^Lfzi§^^. ft^b 6*^f^^S?t3e}iS 

*^tSi7«.f.).^3:^9 0 Ot,zm—i^m7:m.Ltz^ 

a 6 ■f/:^mm^mmiommi^k 900 i^^^^^ 

[0074] [12 6t::^Sf-L^ i-St::- :^m^m^m<^ 

?^:m. z 9 0 0 ti , M^-i^mc^m-^x' t. ^^^ig^?^^ 

T.?1i3m3a-f:7)'ri]±-^l. ^ t t^zi-h^h . ttz. SSg a 6 h 
[ttl*^ I;) 5 1 7j%*Jfl-)3£ts L T V ^ !> •! i: z)^ 4. , ^^M^OffiJ 
®.J')*ii.6cm5S9 0 Oii^^^^^ft'&J^^SEr «v >f>%^(i:, 

[ 0 0 7 5 ] ^-fc, ±i£SS9i7)^tSOmi<75»3cM§F9 

0 0(1. R^fc Lxmi (ommmm.c^ym^i o o 
rii.fct>f^//. ztazmf-^i'L-r. ^2-»6comsio 

[0076] -^^^^com 1 0 <7)mM.cr>mmim2 1 . n 
2 s ati^ii 2 9 i 0 fj^Bj-r -i> . ^mm<7mmi.3. , ig 9 

mmx'hh, m Qcy%mmmhnm(r)miiz\.±n— 

^mm. r ^-r^^-^ftfeU 2r H 2 7 tc^-^ . II 2 7 V ^ 

■?>Ml*l.%5:J^ 1 0 2 6 >: . S^'KciES$ii-i>M5'h,^^ 
Ms 1 0 2 4 >: . CiK^CJfSf Si'L^Sli^ 10 2 2 

0 2 3 t , ir{51# 1 0 2 5 t r fiiiT t <. El*I*{^3at 



Is 1 0 2 GZit/Si'hfajSj^ 1 0 2 Ai^v^-TiXhW, 1 0 
iO^Sfii^^^.^wS^^H 9 0 0 X-m^^i'i-X \>^h. ^ L. 

T .. mn^ 1 0 2 3 ;^?^ii^^^if;io{i[S{c-t3) 9 ^AXX 
v^^¥mmz}<t. mn^^i^i o 2 6x?>as..^iii: lt 

^i-kSiiSlftll 1 0 2 4 {l«^ft.J; L T^tiiL . IZg:^# 1 

0 2 3 t'^m^mtco\km.\>z'3] d it i hixx ^ ■> ®sb#c 
\±. mnm^^i o 2 b^j^ffigf^: Lxm>?m:^^ 

1 0 2 4 (iM^llfc LT<t«g-ri. . 

[0077] *:||MOJB®<75^ili|^ 1000 (C iiltt'. 
M9CO^S6i7)?f^®iO»3<i^9 0 0^»jl3!a^f5]±-f^ffl 

m tf^fflT'J>l.»I^f i^li (COP) cr)^±.Mi%l> 
h ^-'T'S' I. , liO»miitra±^S*ft*ei)t::ll2 8 

[ 0 0 7 S ] 7 •< yn^\mm 100 01 #B3 ) trfll 

LtiW>-:^^9 0 0 rSF^siSi^is 10 2 6,ai^s?i-^ 

1 0 2 4 .h L Tfflt 1 0 

0 0 i; , m.^irty ^ y¥i%*^W^ i 5 o (H 3#bs) * 
li.t^:S!i3clMfarMl^lKS<jftl§l 0 2 6 a.L^M^'h^^m 
111 0 2 4 t LTfflv»-S,f«3ft<7)Slffl»c7>ti'Lefac*=r 
L , ^--i^m. (HCFC-22) ^fflt ^fcB#iO»lf^<SS^ 
»^L.. iftA,c7;^i<7^it (%) ^^tiiL/-iiSmrll2 
8(cltKLT^^^. ll2S(c^Sil^J;^t, ?i?JSB^ • 

[ 0 0 7 9 ] ^(.^T . :^^mm.comm^mm. i o o o 

. t^E*07 -f >'#3'f£?«^ 15 0 (EI3#S3) rti.t 
^-S!0cjM§^S(^»6tmill 0 2 6 aiXS^h^^Jill 1 
0 2 4 i: L-Tffiv^^i«*c7)Mfiao^il^'ncir^ L , ^ 
-im (HCFC-22) ^ffli^/i^c^tljf^f^iic.h . 
ik^iS.-^'^M (HFC-32, HFC-125. HFC 
-134a^30. 10, 60wt %-^-:)-i^'^-^io'ttz 

i><7)) z:my^fz m<^mm^^ t r mm l , ztii^ <7)m(^) 

it (%) ^S:tliL/^^^*lI2 9(cJt«L.T^t- . 

[ 0 0 8 0 ] 112 9 (c^^iii. J; '3 (c. <^mn ■ mwm 
imm-M.-^^i%m^zxixmx.h tmimwL ( c op > iT)^ 

tim 9 3-95 %gS(cffiT LT L i 3 ^0^^>r^ L , 

m^-thztt^x-^^^. 

[ 0 0 s 1 ] ^fc. iMimi 0(7>mmmm.i>zi5vx 
ti, ^:im^9 0 0 "kmnmzmm LtzmMmm.'km 
m Lfz-hK <^WMi.zn IX i> mmizmm-^mx'h ^^zt 

[ 0 0 S 2 ] iyjii75^Mo^g».(ci-olt^ y ^ >-«±, gsii 
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[ 0 0 S 3 ] 03 OJi, fsSftl^2 0 0 0<r,m.mmtt!kk 
mX'h^ o gffil'ff 2 0 0 0<7JF^B7 -f >' 2 0 0 2 {±&^ 

0 0 2 {i . S 1 c7)^Jg^)l^.^.TlS0J L:^cB« ttc-yXt-i 
D . fs^2 0 0 0Ol^ra2 0 0 4 Tff ^ jffiBrS^^jff^ 
4ic//IHCi?i:m<fc-& t >{iB&}gff^r^:-r±^^llS2 0 0 2 U 

t iii^ 2 0 0 0 (7)i*iffi 2 0 0 4 b^n^wsm<r>m^^ 
mmmMr^x-tTsimm2 o o 2 l > ^^-r-g. o t 

[00843 

mttwm^h h ^ >{4D0£!if^^/c t ^ t v » ^ «^t' , mm 
• mmm^'&m-^ mix-^ , ^ lt i t * 7 ^ >-t 

gpcom 2 OSC^CT) jfiBrMJg^fcfiB&il^^tT-ib ^ i: (c i 

[El] *^Hji7)m 1 iO^SIiOJ^asic J: ^ 7 -f ^ e 

[112 ] H 1 (c5^ t7t::7 ^ > #^es|v«i7)aiflr®llT-& 

•I... 

[04 ] *E*s?iftcj;^7 ^ >-i-^^&m'S£ommmm 

[06 3 M*S{rTt-J;.&7 ^ >-#^fE^l=<7)«BTffite^ 

[07 3 7 -f >-#S=iE^S^<7JF^ffi7 -f > 

[0S3 HFC-3 2S.I/HFC -1 3 4 a c?:) 2 Sift-^ 
[09 3 iiJK«-frlI*'±l;^«i^^«-rfES5i«^M<¥iiff 
[0103094'X-xSlTntcJ: l.a5:J^:g||frm0T?^ 
[0 1 1 3 0 3 (c^ Lfim.^cr)^W}m^zn L . 

[01 2301 i.z^^^ttfzB.^i'Zmt hivTzy >f >'C0 

[01 3 3 01 2 4'XIII-XIIHilSffB0T-^)-E><. 
[014301 tc^^fL/r^efflvWb , 0 3 iz^.^ixfzm. 



[015 3 muz^jk^ixtzi^^t. msiz^.-^ixtzm 

^iT^i^mmco^ix^'ixizn L , 3S l-fzik-^. 

Rmmmm.-^i%W:im.Ltzm^(?y^i^mmmix:Ami 
mm Lfz^mittm ix^r. ttzmxh § , 

[016 3 01C^$il^^e»i«i7^^ISSiigigB^Ci3tt 

^ma^m^-t, y ^ ><^i^^i5:m<^mnmxhh. 
[017 3 ^wn(^w>2crm^(^mmc)^M:^mmx' 

[0183 *^H^c73^3c7D^M«JgHSc73e.%«i7)^gI5-<:- 

[019 3 ^^smmA^mc^mmcoimMi^mmx- 
hi>. y^ yt^mnmc^immx'hh . 

[02 0 3 *%0m^5O||Ji£i7)jg,^£oe«i«=iO^gPc- 
[02 13 *^BjcDll6c0^teO®SIi7-jg§Ji§c7)S^Sifra 

[02 2 3 ^w^<r>mb(^)mmcowm.cr>\^m(^mmx 

[0233 -^Wn(r>^ 7 ^lltSc7)?gSSc^{5Svl=i7)S^-<:- 
[0243 8 <r)mt'&<r>mm.<:rMm\^^Mcnm 

[02 5 3 ^wm<om9c7)mmc)mmizj:^mm^cr, 
immmim-t^Mmmx'h ^ . 

[02 6 3 mi iz^^^ixfz&mmTmttz^-^tmt . 
m3i,zfik-^ixtzvtMc^)^m^imttz»jm^i^)^tL^' 
ixizMi. m-i^mTmtfzm'^. RTJimmm^-^im 
im. L/t±i-&i^sai5!a*^M;g L fzf^^.iitm vx l 

;t:0T-J)'i), 

[02 7 3 ^wn(r>m 1 oi0^sgi^Bffi(cj; ^tmrnc) 

[02 83 01 ic^L.^^fiS!ll=*iii7^^»3£ift^&fflv> 

LSiimi: , msiz9^^uzm^<^&m^rmtrzm:im 

mmmcoit^^^i-mx'h h , 
[02 9 3 miiziv^LfzBBc^imttzm^^^mv^ 

i^m^mv^fz^<mi'^^M(^)ti^^-tmx'h^^. 
[0303 fcs*«i*igi5i'37 ^ ymitom^^mmmmx 

[03 13 ^.%B#i07 ^ y^^^imc^ymmxMixtzmm 
^^jk-tmx'h^. 

2v-±^mm (mi(^)n^^) . 2Ua--[aa3, 2Ub-- 
mm. 4-- i^®. i7-<%Mm. ioo---mmm, 20 



<JP 'M59068396A I > 



(11) 



0---fsS*tl=, 2 0 1---;3I. 2 0 2"-7^>\ 2 02L--- 

T^mm ( m 2 o)n>% ) . 2 0 2 u ■ ■ -±§1311)^ ( m 1 ^7.) 

^:^) , 2 0 4-F^®. 2 12---7<>e:«. 2 1S'-' 
3 0 0---eSiW- 3 0 2 --7-f>, 30 2a 
3 0 4---rt®. 4 0 0---fK?|il=, 4 0 1---?t, 
4 0 2-7^ 4 0 2 L--TgCpf.« ( .S2^)g|;5^ ) , 
4 0 2V-±mmiA i^l^)^'if) - 4C)4-"rt®, 4 
1 2-7 -f^-af^, 4 1 S a---:l|— iTJlHOiiA, 4 18 
b---.«Z<7)l:i]')ii^, 5 OO-'-fsSJi^- 50 1--?«, 5 
0 2-7-<>\ 5 02 L-TSCTiJ* (m20^ii-) . 5 
0 2V-±mti& \mi<^)Uyi-) , 5 0 4---I*)®, 6 0 



0- fsl^. 6 0 1a 6 0 1 b---2<fol. 6 0 

2---y^y\ 7 oo---&B^. 7 02--y ^ 7 02 
l^-T^WM {^217)^-5^) . 7 0 2U--±^mW. im 

i<^)^^) . 7 04'-^'i-ffi. SO o-fiM(ES»va, so 

1- aiSSEtt, S0 2--7-f>\ so 2L---TSCfIJi 

(m2<r)U^) . so 2u---±gi5iiJ^ (mi^o^*) . 

9 0 0-m:X.tMs. 9 0 5---^Bru 9 0 6---7^>, 
9 0S-"n— 1 0 0 0--^ili!^. 1 02 2--ffJi 

1 0 0 o--izg:fr#, i o 24---^k^^^^, lo 
25-wmif. 1 0 26-m^m^m^. 



mi] 



[112] 

g2 




[09] 



100 



[[13] 



H3 



[114] 




152 




150 



150 



3NSDOCID: <JP 409068396A_I_> 



(12) 





JNSDOCID; <JP 409CI6839BA_I_> 




J^SDOCID: <JP. 



.40906B396A_I_> 



(14) 



#^^9 -6 S3 9 





JNSDCCID: <JP 40906e396A I > 



(15) 



[[124] [1225] [026] 



@2 4 g|2 5 132 6 








[0293 



S!2 9 




N5DOCID: <JP. 



,40906B396A_L> 



(16) 




)NSDOCID: <JP 409088396A_L> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
i^^DED TEXT OR DRAWING 
I^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



